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CYLINDER VALVE 

This invention relates to a cylinder valve, by which is meant a valve intended to 
control the flow of gas from a cylinder or other container in which the gas is stored 
under pressure, and a gas cylinder fitted with the cylinder valve. 

Gas cylinders and other containers of compressed gas have been in common use 
for a long time for the storage of the compressed gas. A gas cylinder has a mouth 
which is fitted with a cylinder valve. The cylinder valve may be manually opened to 
release gas from the cylinder and closed again to stop the release of the gas. When 
the cylinder is empty it is refilled through the cylinder valve. The cylinder valve 
therefore needs to be of a configuration that permits such refilling to be carried out. 

A traditional cylinder valve has a body including a valve seat; a valve member 
carried on a spindle, and a handwheel in which the spindle terminates. By turning 
the handwheel in the appropriate direction the valve may be opened and closed. 
When empty the cylinder may be filled with the valve in the open position. 

A disadvantage of this traditional cylinder valve is that when the cylinder is empty or 
nearly empty backflow of impurities into the cylinder is possible. Such backflow of 
impurities is particularly undesirable when it is essential to maintain the purity of the 
gas, for example, when delivering a medical gas. 

In order to overcome this disadvantage, some more modern forms of cylinder valve 
incorporate a second valve in addition to the spindle-operated valve, the second 
valve having a spring-loaded shuttle member, the spring acting against the pressure 
of the gas. When the pressure in the cylinder falls so low that it is no longer able to 
overcome the bias of the spring, the shuttle valve closes and the cylinder is no 
longer able to delivery gas. A positive pressure is therefore always maintained in the 
cylinder to prevent the backflow of impurities. The second valve is therefore 
sometimes referred to as a "residual pressure" or "minimum pressure" valve. 
Different configurations of the two valves in a single body are possible, but they all 
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add to the complexity of the arrangement. An example of one possible configuration 
is given in GB patent specification 1 319 764. 

It is an aim of the present invention to provide a simple cylinder valve which 
nonetheless retains the features of manual shut-off and maintenance of a residual 
pressure. 

According to the present invention there is provided a cylinder valve including: 

a single valve member in the form of a spring-loaded shuttle, the spring exerting a 
pressure on the shuttle in a valve closing direction; 

a valve seat against which the valve member bears in its valve closing position; 

a guide defining a channel in which the shuttle is able to travel; 

a stop member able to be translated in the channel into and out of a position in which 
the stop member holds the valve member in its valve closing position; and 

a valve body which is engaged by the guide, the guide being able to be translated 
into a position in which the shuttle cannot be brought to bear against the valve seat. 

The cylinder valve according to the invention is able to replicate the function of a 
shut-off valve by virtue of the translatable stop member and to replicate the function 
of a residual pressure valve by virtue of the action of the spring when the stop 
member is not in its valve closing position. Furthermore, refilling of the cylinder is 
permitted by translation of the guide into its position which prevents the shuttle being 
brought to bear against the valve seat. 

Preferably, the cylinder valve is configured such that the cylinder is not able to be 
filled when the guide is not in its (re)filling position. Accordingly the shuttle preferably 
has a head extending in the direction of the valve seat from a body of greater 
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diameter than the head, the head having an orifice affording gas communication 
between an external part of the valve and a region of the channel intermediate the 
shuttle and the stop member. 

For convenience, the spring is preferably a compression spring, one end of which is 
seated in a recess in the shuttle, and the other end of which bears against the stop 
member. The orifice in the head of the shuttle preferably communicates with the 
said intermediate region of the channel via the recess. 

Preferably, the valve seat is integral with the valve body. Alternatively, the valve 
seat can be mounted on the valve body. 

Preferably, the stop member has a screw thread engaging a complementary screw 
thread on the guide. This arrangement facilitates the use of simple mechanisms for 
translating the stop member into and out of its valve closing position. For example, 
the stop member may be carried on or integral with a valve spindle, and the valve 
spindle may terminate in a handwheel. 

Preferably, the guide has a screw threaded outer surface engaging a complementary 
screw thread in the valve body. This arrangement facilitates the use of simple 
devices for translating the guide when it is required to refill the cylinder. For 
example, the sleeve may have a socket in which can be inserted a tool operable to 
effect translation of the guide relative to the valve body. 

In one example of a cylinder valve according to the invention the guide has an 
internal surface that acts as a stop preventing engagement of the shuttle and the 
valve seat when the guide is in the said position in which the shuttle cannot be 
brought to bear against the valve seat. 

Any gas cylinder or other container of compressed gas may be fitted with a cylinder 
valve according to the invention. One example of such a cylinder is a gas cylinder 
containing a medical gas. 
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The body of the cylinder valve according to the invention may have a pin index for 
connection to an external pipeline. An advantage of this arrangement is that by 
employing different pin indices for different gases, it can be ensured that the correct 
gas can be delivered to the pipeline. Such precautions are particularly desirable 
when delivering medical gases. 

A cylinder valve according to the invention will now be described by way of example 
with reference to the accompanying drawing which is a schematic view, partly in 
section and partly in elevation, of the valve. 

The drawing is not to scale. 

The valve shown in the drawing has a body 2. The lower end, as shown, of the body 
2 has a screw-threaded, tapered, end 4 which communicates with the interior of a 
cylinder 6 when the end 4 is screwed into a tapped recess in the cylinder 6. 

The body 2 of the cylinder valve has a main passageway 8 comprising a generally 
vertical inlet leg 10 which receives a flow of compressed gas from the cylinder 6 
when the valve is open and a generally horizontal outlet leg 12 out of which the gas 
flows. In the region where the vertical leg 10 meets the horizontal leg 12 of the 
passageway 8, the body 2 has an annular projection 14 which acts as a valve seat. 
The valve seat 14 may be of a conventional configuration. When the valve is in the 
vertical position shown in the drawing the valve seat 14 is situated vertically below a 
shuttle 16. The shuttle 16 has a body 15 with an integral head 17 carrying an insert 
18 of nylon or other soft plastics material, which, when the valve is in a closed 
position, engages the valve seat 14. The diameter of the body 15 is greater than 
that of the head 17. The shuttle 16 is able to be translated backwards and forwards 
towards and away from the valve seat 14 within a channel 20 defined by a generally 
sleeve-shaped guide 22. The guide 22 has at its end proximate the valve seat 14 an 
inward generally ring-shaped projection 23 through which the head 17 of the shuttle 
16 projects when the valve is in its closed position. The travel of the shuttle 16 away 
from the valve seat 14 is limited by a stop member 24 which has an outer cylindrical 
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screw-threaded surface engaging a complementary screw thread on the inner 
surface of the guide 22. The end of the shuttle 16 remote from the insert 18 carries 
a carbon-loaded plastics ring 26 flush with the top surface (as shown) of the shuttle 
16. The arrangement is that when the shuttle 16 abuts against the stop member 24 
the contact is made by the ring 26. 

The shuttle 16 is formed with a deep recess 28. One end of a compression spring is 
seated on a surface in the recess 28. The other end of the compression spring 30 
bears against the stop member 24. The stop member 24 engages and is carried by 
one end of a valve spindle 32. The other end of the valve spindle 32 is engaged by 
a handwheel 34. The spindle 32 carries a gland nut 36 which has a screw-threaded 
outer surface engaging a complementary screw thread on the inner surface of the 
guide 22. The arrangement of the handwheel 34, spindle 32 and gland nut 36 is 
generally conventional and need not be described further herein. 

Not only is the inner surface of the guide 22 formed with screw threads. Its outer 
surface is also so formed. The screw thread on the outer surface of the guide 22 
engages a complementary screw-threaded surface formed in the body 2. Another 
feature of the guide 22 is that it has at its end adjacent the handwheel 34 a socket 38 
in which a tool can be inserted so as to translate the guide 22 relative to the body 2. 
When it is not desired to deliver gas from the cylinder 6, the stop member 24 bears 
against the shuttle 16 and holds it against the valve seat 14. When it is desired to 
open the valve and deliver gas from the cylinder 6, the handwheel 34 is turned so as 
to move the stop member away from the valve seat. As a result, the pressure of the 
gas in the cylinder 6 lifts the shuttle 16 from the valve seat 14 and allows gas to flow 
from the vertical leg 10 to the horizontal leg 12 of the passageway 8 and hence out 
of the valve to a pipeline (not shown) which conducts the gas to a user. 

The translation of the shuttle 16 away from the valve seat 14 takes place against the 
bias of the compression spring 30. When the cylinder is nearly empty, the pressure 
in it falls to below that required to overcome the bias of the compression spring 30. 
The shuttle 16 is then urged towards the valve seat 14 by the compression spring 30 
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and the insert 18 then makes a valve-closing engagement with the seat 14. 
Accordingly, a positive pressure can always be maintained in the cylinder so as to 
prevent the backflow into it of any impurities adventitiously entering the horizontal leg 
12 of the passageway 8. The shuttle 16 thus acts both as a minimum pressure valve 
and as a shut-off valve. The minimum pressure is typically selected to in the order of 
2 bar to 6 bar absolute. 

When the gas pressure in the cylinder 6 has fallen to such a low value that it is no 
longer able to overcome the bias of the compression spring 30, the cylinder may be 
refilled. It is an advantage of the apparatus according to the invention that a refilling 
pipeline may simply be connected to the horizontal leg 12 of the passageway 8. In 
order to open the valve for a refilling operation a tool is inserted in the socket 38 and 
the guide 22 is translated in a direction away from the valve seat 14. As a result, the 
shuttle member 16 and the stop member 24 are carried away from the valve seat 14 
with the guide 22. The valve is therefore opened because even though the gas 
pressure in the cylinder 6 is not able to overcome the bias of the compression spring 
30, the inward projection 23 of the guide 22 now acts as a stop preventing the shuttle 
16 from engaging the valve seat 14. Therefore gas can flow through the 
passageway 8 into the cylinder. When the pressure in the cylinder equals that in the 
external pipeline (not shown), a tool (not shown) can be reinserted in the socket 38 
and the guide 22 returned to its original position in which the shuttle member 16 is 
held in a valve closing position against the valve seat 14. (Alternative means to the 
tool and socket are possible in order to effect translation of the guide.) 

The cylinder valve is configured such that the cylinder 6 is not able to be filled if the 
guide 22 is not in its (re)filling position. The head 17 of the shuttle 16 has an orifice 
42 placing a region of the channel 20 intermediate the shuttle 16 and the stop 
member 24 in communication with the horizontal leg 12 of the passageway 8 (and 
the external part in which the leg 12 terminates) via the recess 28. Suppose an 
attempt is made to refill the cylinder 6 before the pressure has fallen to the minimum 
pressure. Gas flows from a source of refilling gas into the leg 12 of the passageway 
8. At least some of the gas passes through the orifice 42 and recess 28 into the 
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region of channel 20 intermediate the shuttle 16 and the stop member 24. A 
pressure in the channel 20 is thus created which is equal to or greater than the 
pressure in the cylinder. As a result the shuttle 16 is urged into its valve closing 
position so the cylinder 6 cannot be refilled. Even if the bias of the compression 
spring 30 were to have no effect the valve would still close in view of the body 15 of 
the shuttle 16 having a greater diameter than its head 17. 

The shuttle 16 carries elastomeric sealing rings 50 and 52 to prevent or limit 
unwanted flow of gas between the external surfaces of the shuttle 16 and the internal 
surfaces of the guide 22. Analogously, elastomeric sealing rings 54 and 56 are held 
in engagement between the guide 22 and the body 2. Vent passages 58 and 60 are 
formed in the guide 22 and the body member 2, respectively, so as to vent to the 
atmosphere any gas that does flow past the sealing rings 50 and 54. 

The body 2, shuttle 16, guide 22 and stop 24 are typically all made of brass. 

An advantage of the valve according to the invention is that no contact is made 
between the tool that is inserted in the socket 42 and the shuttle 16 or the valve seat 
14. Thus, such a tool is unlikely to act as a source of contamination of the gas 
delivered from the cylinder. 

In the event that, for example, the valve shown in the drawing is to deliver gas to a 
medical pipeline, the face of the body 2 in the vicinity of the mouth of the horizontal 
leg 12 of the passageway 8 may be provided with suitable pins or sockets so as to 
enable it to be indexed to a pipeline designated for the delivery of the gas held in the 
cylinder. 



